mined whether
or not the organ is really glandular at the ultrastructural level.
With the electron microscope DE ROBERTIS and PELLEGRINO DE IRALDI (1961) first demonstrated the secretory structure of the rat pineal. They showed that the secretory material is concentrated as vesicles of various forms in the pineal cell processes extending in the perivascular spaces. These findings, however, were later corrected by DE ROBERTIS (1964) , since on re-examination the cell processes which had been interpreted as secretory processes of the pineal cells were judged to be nerve endings.
The pineal of the mouse was examined by electron microscopy in the present study, since no description was available on the fine structure for this animal. We could recognize characteristic vesicles both in the pineal cells and in the nerve endings. Especially the presence of vesicles in the pineal cells could be regarded as suggesting a secretory activity of the cells. The present paper, therefore, deals primarily with the glandular nature of the pineal in relation to the possible significance of the vesicles in the pineal cells.
Material and Methods
It was previously demonstrated quantitatively that the mouse pineal attains to adult level at 90-120 days in both sexes (ITO and MATSUSHIMA 1967) . In this study pineals from more than twenty 90 to 120-day-old male mice were used. The pineals were removed together with the surrounding brain tissues while the mice were anesthetized and still alive. The tissues were immediately placed into 5% formalin in 0.1M phosphate buffer adjusted to pH 7.6. After primary fixation in formalin bounded by a limiting membrane and are rather varied in both size and appearance (Fig. 5, 6, 7) . In size some of the vesicles are larger and others are smaller. The cytoplasm of the processes contains, in addition to the vesicles, mitochondria and rare lipid droplets. The cell organelles and droplets, though relatively few in number, are the same in feature as those in the perikaryonal cytoplasm which are described below. often found in the perivascular spaces ( Fig. 1, 2, 3, 4) . They are loaded with numerous small vesicles of the same size as those known as synaptic vesicles.
The axon terminals occur free and do not form any synaptic contact with pinealocytes and with other axons. The nerve vesicles are of two types, granular (cored) and agranular (clear) (Fig. 13) (MILOFSKY 1957 , DE ROBERTIS 1964 , BONDAREFF 1965 , GUSEK, BUSS and WARTENBERG 1965 , PELLEGRINO DE IRALDI, ZIEHER and DE ROBERTIS 1965 , WARTENBERG and GUSEK 1965 , DUNCAN and MICHELETTI 1966 , RODIN and TURNER 1966 . Other early authors, on the other hand, demonstrated vesicles, especially granular ones in the pinealocytes, but they did not give much consideration to these structures particularly in relation to the possible function (ANDERSON 1965 , ARSTILA 1967 , HALARIS, RUTHER and MATUSSEK 1967 . In the electron microscopy of the mouse pineal, cytoplasmic profiles which can be identified as extensions of the pinealocytes are found together with nerve axons particularly around the capillary vessels ( Fig. 1-4 An alternative possibility might be that the processes are axonal in nature, since the presence of large, cored vesicles in addition to small vesicles has been reported in some axons of the autonomic nervous system (PELLEGRINO DE IRALDI, DUGGAN and DE ROBERTIS 1963 , DE ROBERTIS 1964 , BONDAREFF 1965 .
The cell processes can seldom be traced into direct continuity with the cell bodies of the pinealocytes, At present it is generally accepted that the pineal body is largely innervated by peripheral sympathetic nerves originating in the superior cervical ganglion (KAPPERS 1960 (KAPPERS , 1965 . In electron microscopy of the mouse pineal, the axons are seen freely in the perivascular spaces, and they can be identified as peripheral adrenergic nerves on the basis of the presence of characteristic granular and agranular vesicles (DE ROBERTIS 1964 , BONDAREFF 1965 , PELLEGRINO DE IRALDI, ZIEHER and DE ROBERTIS 1965 , DUNCAN and MICHELETTI 1966 , RODIN and TURNER 1966 , ARSTILA 1967 , MACHADO 1967 The presence of endothelial fenestrations in the pineal capillaries was reported for the rat (GUSEK and SANTORO 1961, DE ROBERTIS and PELLEGRINO DE IRALDI 1961) and the chicken (FUJIE 1968 
